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Description 



[0001] The present invention relates to a drug solu- 
tion delivery, device and, more particularly, a spring- 
loaded delivery device for delivering a drug solution into 
a blood vessel, extradural cavity, subcutaneous tissue, 
or bladder of a patient by a restoring force of a spring. 
[0002] Up to now, there have been used various 
types of drug delivery devices as means for delivering a 
drug solution such as an antibiotic agent, anticancer 
agent or the like into a blood vessel or extradural cavity 
of a patient by Rttie and little. For example, Japanese 
patent unexamined publication JP-A 4-2360 discloses a 
drug solution delivery device utilizing ^contractile force 
of a balloon made of an elastomeric material to deliver 
the drug solution into a blood vessel over a relatively 
long period of time. The delivery device comprises a 
balloon having a multHayered tubular structure made of 
a natural rubber and covered with an Inner layer of sili- 
cone resin, a housing for holding the balloon, and flow 
control means for controlling a flow rate of the drug solu- 
tion to be delivered to the patient Thus, the baJloon in 
this device serves as a container for storing a drug solu- 
tion and also as a power source for delivering the drug 

■ , ■ . -. • . .■ . ■ . --• ■ . * 

solution. 

[0003] In the device utilizing the contractile force of 
the balloon, however, it is inevitable for the balloon to be 
affected by the material used. That Is, the pressure for 
delivery of the drug solution varies with time because of 
the elastomeric material used for the balloon, thus mak- 
ing it impossible to perform delivery of the drug solution 
at an accurately controlled flow rale or quantity. In addi- 
tion, it is required to select an elastomeric material free 
from elution of ingredients as the balloon is used for 
storing a drug solution therein. 

[0004] To solve-these probtems, it has been pro- 
posed to provide a delivery device of a syringe type 
employing an elastic member such as a helical coil 
spring, constant-load spring or elastic cords as means 
for driving the plunger, for example, in Japanese patent 
unexamined publication JP-A 7-609. 
[0005] However, it te required to protect the device 
with a capsule to avoid the plunger from being accident 
tally pushed by hand because of the fact that the device 
is so designed as to push the plunger by the elastic 
member. Thus, the device becomes large In size and is 
inadequate for use In a portable form. 
[0006] The present invention has been made under 
these circumstances and has aimed at providing a drug 
solution delivery device which makes it possible to fill 
the device with a drug solution directly from a vial as 
wen as to observe a residual quantity of the drug solu- 
tion accurately during delivery. 

[0007] The present invention has been achieved on 
the basis of the finding that the device can be miniatur- 
ized by directly driving a gasket with driving means. 
[0008] According to the present invention, there is 
provided a drug solution delivery device comprising: a 



barrel provided at a distal end thereof with a port and 
opened at a proximal end thereof; a gasket fluid-tightly 
and slidably arranged in a lumen of the barrel; a cylindri- 
cal connecting member having a proximal end and £ 

5 distal end to which said gasket is being releasably con- 
nected; a plunger removably engaged with the proximal 
end of said connecting member; and a helical spring 
pressed and arranged between said gasket and said 
connecting member to push the gasket by a restoring 

10 force thereof to deliver a drug solution. 

[0009] In case that the spring is: to be pressed and 
. arranged between the gasket and the- connecting mem- 
ber, the connecting member may be formed into a 
stepped hollow cylindrical member comprising a small- 

15 sized distal portion having an external diameter smaller 
than an internal diameter of the barrel jn this case, the 
spring may be arranged so as to surround the small- 
sized distal portion of the connecting member. Aiterhai- 
tively, the gasket may be provided with a hook having an 

20 elongated shank so that the helical spring may be 
arranged so as to surround the shank of the hook. 
[0010] In case that this distal portion of thecbnnect- 
! Ing member is formed into a cyDndrical form having an 
external diameter smaller than the internal diameter of 

25 the barrel, the spring may be mounted on th# connect- 
ing member so as to surround the small-sized distal por- 
tion. In this case, the connection between the gasket 
\ and the connecting member may be released by rotat- 
ing the connecting member around an axis thereof. 

3Q [0011 11 J Further, the gasket may be connected to the 
connecting member by providing at leabt one elongated 
flexible hook at a proximal end thereof and immovably 
inserting it into a circular connecting hole formed in a 
closure waJl of a connecting member. In this case, the 

35 gasket is. released from the connecting member by 
bending the hooks inwardly: \, '.. j 

pK)12] . When employing a gasket provided at a 
proximal end thereof with one or more hooks having an 
elongated shank portion, the helical spring may be 

40 mounted on the gasket so as to surround the shank por- 
tion of the hooks. In this case, the connecting member 
may be provided at a distal end thereof with a closure 
wall having a connecting hole on an axis thereof so that 
the hooks of the gasket are rotatably inserted into and 

45 removably engaged with the connecting hole, The con- 
nection between the gasket and the connecting mem- 
ber may be released by rotating the connecting member 
around an axis thereof. Alternatively, the connecting 
member may be provided with a circular connecting 

so hole in a distal closed-end wall thereof, while employing 
the gasket provided with at lease one elongated flexible 
hook. In this case, the connection between the gasket 
and the connecting member may be released by bend- 
ing the hook inwardly. 

55 [0013] The connecting member may be provided at 

a distal end thereof with one or two crossbars, which 
cross the lumen of the connecting member, for engage- 
ment with the hook, so that the connection between the 
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gasket and the connecting member is released by turn- 
ing the connecting member around an axis thereof. In 
this case, the connecting member may be provided at a 
distal portion thereof with a small-sized cylindrical por- 
tion having an external diameter smaller than the inter- 5 
nal diameter of the barrel, and . the hook is arranged in 
the lumen of the small-sized cylindrical portion along 
With a helical spring surrounding a shank of the hook. 

[0014] ft is plreferred to disengage the plunger from 
: the proximal end of the connecting member by rotating 10 
the plunger about an axis thereof. However, the disen- 
gagement between the plunger and connecting mem- 
ber Is not limited to the above means. Further, it is 
preferred to provide plural longitudinal ribs on the inner 
surface of the barrel and the outer surface of the gasket is 
in order to prevent the gasket from being rotated around 
an axis thereof when rotating the plunger or the con- 
necting member. In this case, the ribs of the gasket are 
engaged with the ribs of the barrel so that the gasket Is 
prevented from being rotated around an axis thereof 20 
when rotating the plunger or connecting member. 
[0015] Further scope of applicability of the present 
invention will become, apparent form the detailed . 
description given hereinafter. However, it should be 
understood that the detailed description and specific 25 
example, while Indicating preferred embodiments of the 
invention, are given by way of illustration only. Various 
changes and modifications within the spirit and scope of 
the invention will become apparent to those skilled in 
the art form the detailed description. 30 
[0016] The present invention will become more fully 
understood from the detailed description given hereln- 
below and the accompanying drawings which are given 
by way of illustration only, and thlis are not limitative of 
the present invention, and wherein: 35 



40 



45 



Fig. 1 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating one embodiment of 
the present invention; . 
Fig. 2 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 

Fig. 2 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 
Fig. 3 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 

Fig. 4 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment so 
of the present invention; 

Fig. 5 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 

Rg. 6 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 

Rg. 7 is a longitudinal sectional view of a drug solu- 



tion delivery device illustrating another embodiment 
of the present invention; 

Rg. 8 is a longitudinal sectional view of a drug solu- 
tion delivery device illustrating another embodiment 
of the present invention; 

Rg. 9 is a schematic diagram of the delivery device 
of Rg. 1 , illustrating steps of filling the delivery 
device with a drug solution; 

Rg. 10 is a schematic diagram of the delivery 
device of Rg. 1, Illustrating steps of delivering the 
drug solution from the device; and; 
Rg. 1 1 is a side view of the delivery device of Rg. 1 
with a tube provided with a flow control system con- 
nected thereto. 

[0017] As illustrated In Rgs. 1 to 8, a drug solution 
delivery device according to the present invention com- 
prises a barrel 1 , a gasket 2, a connecting member 3, a 
plunger 4 and a helical spring 5. The barrel 1 Is a hollow 
cylindrical member opened at a proximal end and pro- 
vided with a port portion 1 1 at a distal end. The gasket 
2 comprises a solid core member 2a and a sealing 
member 2b made of an elastomeric sealing i material 
. and fitted on the core member 2a. The gasket 2 isflquid- 
tightly and sildabfy arranged in a lumen of the barrel 1. 
The core member 2a is provided with a head portion 2c 
at a distal end and an outwardly extended flange portion 
2d at a proximal endthereof.^ 

[001 8J The connecting member 3 Is a stepped cylin- 
drical member having a distal portion 31 and a proximal 
portion 32. The gasket 2 is releasably connected to the 
distal portion 31 by connecting means mentioned 
below, while the plunger 4 being removably engaged 
with the proxfrnai portion 32. A hefical spring 5 is com- 
pressed and arranged between gasket 1 and plunger 4; 
When the gasket 2 Is released from the connecting 
member 3, the gasket 2 is pushed toward the distal end 
of the barrel 1 by the restoring force of the helical spring 
5, and a drug solution is delivered from the barrel 1 . 
[0019] The distal portion 31 of the connecting mem- 
ber 3 of the devices shown in Rgs. 1 to 4 is formed into 
a cylindrical shape having an external diameter smaller .:■ 
than the internal diameter of the barrel 1 , so that a cyliri-" 
drical space is formed between them. This, the helical 
spring 5 is fitted around the small-sized cylindrical distal 
portion 31 and accommodated in the cylindrical space 
surrounded by a distal portion of connecting member 3, 
internal surface of the barrel 1 and gasket 3. Preferably, 
the connection between the proximal portion 32 of the 
connecting member 3 and the plunger is performed by 
screw engagement In this case, the connecting portion 
41 of the plunger 4 is preferably formed into a positive 
pattern as a male screw. 

[0020] In the embodiment of Rg. 1 , the connecting 
member 3 is closed at a distal end thereof wfth a closure 
wall 33. This closure wall 33 is provided with connecting 
means such as, for example, a connecting hole 331 for 
attachment of connection means such as, for example, 
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a hook 21 of the gasket 2. In this case, the gasket 2 Is 
released from the connecting member 3 by rotating the 
connecting member 3 around an axis thereof. Specifi- 
cally, for ©cample, the connecting member 3 may take a 
configuration as illustrated in Fig. 10. 5 
[0021] in this embodiment, the connecting hole 331 
is formed into a rectangular shape (in plan) as illustrated 
In the cross-sectional view of Fig. 1 0. The core 2b of the 
gasket 2 is provided as an integral part thereof with a 

hook 21. When taking a side view, the hook 21 has T- io 
shaped configuration including a head portion 21 a and 
a cylindrical shank portion 21b, as illustrated in the lon- 
gitudinal section. The head portion 21a is formed into a 
similar rectangular figure slightly smaller than the size of 
the connecting hole 331 , while the shank portion 21 b is 15 
formed into a cylindrical form having a diameter smaller 
than a size of the short side of rectangular hole 331. 
Thus, the head portion 21a of the hook 21 may be 
Inserted into or pulled out of the rectangular hole 331 
and the shank portion may be rotatable in the connect- 20 
Ing hole 331 . The hook 21 is inserted into the connect- 
ing hole 331 and hooked to the closure wail 33 as 
shown in the sectional view taken along the line A-Ai 
Thus, the hook 21 can be released from the connecting 
hole 331 by turning the TOhriecting member3 around an 25 
axis thereof until the connecting hole Is brought into line 
with the direction of hOTd portion of the hook 21 as 
shown in sectional view taken along the line B-B. 
[0022] in the embodiment of Rg. 2, the connecting 
member 3 Is provided at a distal end thereof with a pair so 
of parallel crossbars 34, which are symmetrical about 
an axis of the lumen of the cylindrical distal portion 31, 
to form a gap between them. A hook 22 Is inserted into 
and rotatabfy arranged in the gap so as to be released 
from the connecting member 3 by rotating the connect- 35 
Ing member 3 around an axis thereof. The hook 22 
Includes a head portion 22a and a shank portion 22b. 
The head portion 22a is so designed as to have a width 
smaller than the distance between the crossbars 34 but 
to have a length greater than the distance between the 40 
crossbars 34. The shank portion 22b is formed, for 
example,: into a cylindrical shape with a diameter 
smaller than the distance between two crossbars 34. 
[0023J In tills embodiment, the hook 22 is slipped 
from the gap between crossbars 34 by turning the con- 45 
necting member 3 around an axis thereof to bring its 
crossbars into line with the direction of head portion of 
the hook 22. The connecting member, 3 may be pro- 
vided with one or two crossbars 34 at its small-sized dis- 
tal portion 31. As illustrated in Fig: 2, however, it is so 
preferred to provide the connecting member 3 with a 
pair of crossbars 34 in parallel and symmetrically about 
the longitudinal axis of the connecting member 3. 

[0024] In the embodiment of Fig. 3, the delivery 
device has a construction similar to that of the delivery 55 
device shown in Rg. 1 except connection between con- 
necting member 3 and gasket 2, The connecting mem- 
ber 3 is a stepped cylindrical member including a small- 



sized distal portion 31 with-a distal open end. A cylindri- 
cal sidewall of the distal portion 31 is provided with ah L-. 
shaped slit 35 including ah axial slit portion 35a and cir- 
cumferential slit portion 35b. The axial slit portion 35a 
extends from the open end of the distal portion 31 
toward the proximal end thereof in parallel with the cerw 
tral axis of the connecting member 3, and terminates at 
the circumferential slit portion 35b. The solid core mem- 
ber 2a of gasket 2 is provided as an integral part thereof 
with a cylindrical portion 23a having an external diame- 
ter slightly smaller than the internal diameter of the dis- 
tal portion of the connecting member 3. The cylindrical 
portion 23a is provided at its outside with means for 
engagement with the gasket such as, for example, one 
or more projections 23. Each projection Is Inserted In 
the L-shaped sfit 35 and engaged with its circumferen- 
tial slit 35b. In this embodiment, the gasket 2 is release d 
from the connecting member 3 by rotating the connect- 
ing megiber 3 iaround an axis thereof to disengage the 
projection 23 from the circumferential slit 35b. The con- 
necting member 3 may be provided with one or more L- 
shaped slits 35, but it is preferred to provide a pair of L- 
shaped sifts 35. v • ,y ~; : 
[0025] In the embodiment of Rg. 4, the connecting 
member 3 includes a ^ srirallHsized cylindrical portion 32 
dosed at a proximal end tiierebf or stepped portion by a 
closure wall 36. The closure wall 36 Is provided oh its 
central axis with engaging means such as, for example, 
circular hole 361 for cbnnection of the cbnnecting mem- 
bier 3 wfth the gasket 2. 

[0026] On the ottier hand, the gasket 2 in the 
embodiment of Rg. 4 is provided with engaging means 
such as, for example, a pair of flexible hooks 24 for 
engagement with the connecting member 3; Each hook 
24 is composed of an elongated shank portion and an 
outwardly extended head portion: The head portion of 
the hook is inserted Into the circular hole 361 of the clo- 
sure wall 36 and engaged therewith at the head por- 
tions. In use, the gasket 2 can be released from the 
connecting member 3 by inwardly bending the hooks 24 
manually to disengage the hooks 24 from the hole 361 . 
Although the gasket 2 maybe provided ! with one or more 
hooks 24:, ft Is preferred to provide the gasket 2 with a 
pair of hooks 24 as illustrated In the drawing. 
[0027] Each delivery device illustrated In Rgs. 5-7 
comprises a gasket 2 provided with an elongated hook, 
and a helical spring 5. The spring 5 is arranged under 
pressed conditions in a space surrounded by the distal 
portion 31 of connecting member 3, gasket 2 and barrel 
1 , so as to surround the shank portion of the hooks 25. 
Preferably, the connection between proximal portion 32 
of the connecting member 3 aiid plunger 4 is carried out 
by screw connection. In case of the screw connection, it 
is preferred to provide the plunger 4 with engaging 
means 42 of a female type. 

[0028] TT»e delivery device illustrated In Rg. 5 com- 
prises a cylindrical connecting member 3 closed at a 
distal end thereof by a closure wall 37, and a gasket 2 
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including a core member 2b with engaging means. The 
closure wall 37 is provided with a rectangular connect* 
ing hole 371 for connection to the engaging means of 
. the gasket 2, for example, a T-shaped hook 25. The 
hook 25 includes an elongated shank portion 251 such 
as, for example, a columnar shank portion having a 
diameter smaller than the size of short side of the rec- 
tangular hole 371, and a head portion 252 similar in 
shape but slightly smaller than the rectangular hole 371 
in size. Thus, the head portion 252 of the hook 25 is 
insertable into the hole 371 , while the shank portion 252 
is rotatable within the hole. The hook 25 is inserted into 
the hole 371 and engaged at its head portion with the 
hole 371 . Thus, the hook 25 can be released from the 
hole 371 by turning the connecting member 3 around an 
. axis thereof so that the hole 371 is oriented towards the 
direction of the head portion 252. 

[0029J The delivery device Illustrated in Rg. 6 is 
similar to that of Rg. 4 except for construction of a con- 
necting member 3. The connecting member 3 is a hol- 
low cylindrical member closed at a distal end thereof by 
a closure wall 38. The closure wall 38 Is formed as an 
integral part of the connecting member 3 and provided 
oh an axis thereof with a circular connecting hole 381 
for connection to engaging means, for example, a pair of 
hooks 26 of the gasket 2. Each hook 26 Is composed of 
an elongated flexible shank portion 261 and a wedge- 
shaped head portion 262. The gasket 2 can be released 
from the connecting member 3 by inwardly bending the 
hooks 24 manually. Although the gasket 2 may be pro- 
vided with one or two hooks 26, Preferably, the gasket 2 
is provided with a pair of hooks 26 symmetrically about 
the axis as Illustrated In the drawing. 
[0030] An delivery device illustrated in Rg. 7 com- 
prises a cylindrical connecting member 3 provided at a ... 
distal end thereof with a pair of parallel crossbars 39, 
wh Ich are symmetrical about the axis of the connecting 
member 3 to form a gap between them. A hook 27 is 
rotatably engaged with the crossbars 39 through the 
gap between them. Thus, the gasket 2 can be released 
from the connecting member 3 by turning the connect- 
ing member 3 around an axis thereof to orient it to the 
direction of the gap between two crossbars 39. 
[0031] To this end, the hook 27 is formed into a T- 
shape composed of a head portion 27a and an elon- 
gated shank portion 27b extended from the proximal 
end of the gasket core 2b and terminated at the head 
portion 27a. The head portion 27a is so designed as to 
have a width smaller than the distance between the 
crossbars 39 and a length greater than the distance 
between the crossbars 39. The shank portion 27b is so 
designed as to have a diameter smaller than the dis- 
tance between two crossbars 39. 
[0032] In this embodiment; the hook 27 is disen- 
gaged from the crossbars 39 by turning the connecting 
member 3 around an axis thereof to bring its crossbars 
39 into One with the direction of head portion 27a of the 
hook 27. The connecting member 3 may be provided 
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with one or two crossbars 39 at a distal end thereof. As 
illustrated in the drawing, however, it is preferred to pro- 
vide the connecting member 3 with a pair of crossbars 
39 in parallel and symmetrically about the axis. 
[0033] Referring now to Rg. 8, a drug solution deliv- 
ery devices of this embodiment has a construction sim- 
ilar to that of Rg. 2 except for provision of plural 
longitudinal ribs 12 and 28 for preventing the gasket 2 
from being rotated around the axis when turning the 
connecting member 3. The barrel 1 is provided with plu- 
ral longitudinal ribs 12 at its internal surface, the gasket 
2 is provided with ribs 28 at an external surface of a core 
portion, as shown in cross-section of Rg: 8. When turn- 
ing the connecting member 3 around an axis thereof, 
the ribs 28 of the gasket 2 are engaged with the ribs 12 
of the barrel 1, so that the gasket 2 Is prevented from 
being rotated along with the connecting member 3. This 
makes it possible to release the gasket 2 from the con- ' 
necting member 3. The provision of ribs 1 2 and 28 may? 
be applied to any of other embodiments illustrated In 
Fig- 2-7. 

[0034] Use of the drug solution delivery devices will 
be explained below with reference to Figs; 9-1 1. : . 
[0035] v The delivery device of Rg. i Is originally l^y 
In the state shown in Rg. S(a). After connecting the port 
11 of the barreM to a drug container (not Illustrated In 
the drawing), the plunger 4 is pulled toward the proximal 
end of the barrel 1 to fill the barrel 1 with a drug solution 
in the container as illustrated In Rg. 9(b). The plunger 4 
is then removed from the connecting member 3 by rptat- '.. 
ing it around an axis thereof as illustrated in Rg. 9 (c). At 
that time, the hook 21 of the gasket 2 Is held under 
engagement with the connecting hole 331 of the con- 
necting member 3 as Illustrated in Rg. 10(a). Under 
such a condition, the delivery device A is then con- 
nected at its port 1 1 to a, tube B provided with a flow 
control system fie as illustrated in Fig. 11. In Rg. 11, 
numeral 15 indicates a clamp in a closed condition, and 
numeral 1 7 indicates means for connection to a catheter 
(not illustrated In the drawings). 

[0036] Then, the connecting member 3 is manually 
turned around an axis thereof as illustrated in Rg. 9(d) 
to orientate its connection hole 331 with the direction of 
the hook 21 of the gasket 2 as illustrated In Rg: 10(b), 
thereby releasing the gasket 2 from the connecting 
member 3. Under such conditions, the gasket 2 is 
begun to move forward by the restoring force of the 
spring 5 as shown in Rg. 1 0(c) as soon as the damp 15 
in Rg. 15 is removed from the tube B. Thus, the drug 
solution filled in the barrel 1 is delivered therefrom 
through the port 11. 

[0037] As will be understood from the above 
description, the drug solution delivery device according 
to the present invention makes it possible to directly fill 
the barrel or syringe body with a drug solution only by 
simple operation of pulling the plunger. Thus, the oper- 
ator is saved in work. Further, the barrel Is formed Into a 
syringe form, thus making it posstole to observe a resid- 
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ual quantity of the drug solution in the barrel accurately. 
[0038]: Although the present invention has been 
fully described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it Is to be noted that various changes and 
modifications are apparent to those skilled in the art. 
Such changes and modifications are to be understood 
as included within the scope of the present invention as 
defined by the appended claims unless they depart 
therefrom. 

• ■ . ■ ■ . ■ ■ ■ "■■ 

Claims 

1 . A drug solution delivery device comprising: a barrel 
provided at a distal end thereof with a port and 
opened at a proxbnal end thereof, a gasket fluid- 
tightfy and slidabty arranged in a lumen of the bar- 
rel; a cylindrical connecting member having a prcxr 
imal end and a distal end to which said gasket is 
being releassibly connected; a plunger removably 
engaged with the proximal end of said connecting 
member; and a helical spring pressed and 
arranged between said gasket and said connecting 
member to push the gasket by a restoring force 
thereof to dieByer a drug solution; 

2. The drug solution delivery device according to 
claim 1, wherein the connecting member is a 
stepped hollow cylindrical member having a small- 
sized cylindrical distal portion with an external 
diameter smaller than an internal diameter of the 
barrel, and wherein the spring is arranged round 
the distal portion. 

- * • ' ♦ " 4 ' * ■-'*"*-„* * 

*' " *■ *' * " * . • -." *». 

3. The drug solution delivery device according to 
claim 2, wherein the connection between said gas- 
ket and said connecting member Is released by 
turning the connecting member around an axis 
thereof. 

4. The drug solution delivery device according to 
claim 3, wherein said connecting member is pro- 
vided at a distal end thereof with a closure wall hav- 
ing a connecting hble on the central axis thereof, 
and wherein said gasket is provided with a hook to 
be rotatably Inserted into and releasabiy engaged 
with said connecting hole. 

» 

5. The drug solution delivery device according to 
claim 3, wherein raid connecting member is pro- 
vided with one or more crossbars in a lumen of the 
distal portion thereof, and wherein said gasket is 
provided with a hook capable of being engaged 
with said crossbars. 

* * " 

6. The drug solution delivery device according to 
claim 5, wherein raid connecting member is pro- 
vided with a pair of crossbars symmetrically about 
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an axis of the connecting member, and wherein 
said gasket is provided with a . hook rotatably 
inserted into a gap between said crossbars in pair. 

The drug solution delivery diewlce according to 
claim 3, wherein said connecting member is pro- 
vided in a side wall of the distal portion thereof with 
an L-shaped slit Including an axial slit portion and a 
circumferential slit portion, and wherein said gasket 
is provided with means to be engaged with said cir- 
cumferential sOt portion, 

*."■**"*. * w - ~ » . * . ■ . 

* . . ■ r 

- r * - * - - • . . * 

the drug solution delivery device according to 
claim 2, wherein said connecting member is pro- 
vided at a distal end thereof wfth a closure wall hav- 
ing a circular connecting hote coa^ W 
connecting member, and wherein said gasket is 
provided with at least one elongated flexible hook 
capable of being inserted into arid engaged with the 
drctilar connecting hole, said gasket being adapted 
to be released frbrri said connecting member by 
bending said hook Inwardly. 
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9.,.. Th^ drug solution delivery device accord^g to 
claim 8; wherein said gasket is prwided with a pair 
of elongated flexible hooks symmetrically i^o 
* ■' axisthereof. \. . V ' Y " ""' 

. _ ,**• - . .- * " ... - ; i.-* 

; - . *■ ' * # . , • . 

* T * * * ' • I . •' ' ' * ' •'."'.* " " 

10. The drug solution delivery device according to 
claim 1, wherein said gasket is provided with at 
least one elongated flexible hook, and wherein said 
spring is arranged so as to surround a shank of said 

hook. ; ' T.- "rV-. - 

11. The drug solution delivery device according to 
claim VI 0* wherein said [connecting member is pro- 
vided at a distal end thereof vrfth acloisure wall hav- 
ing a connecting hole coaxial with the axis of the 
connecting member, and wherein said hook is rotat- 
ably inserted into and engaged with said connect- 

. ing hole. i 

12. The drug solution delivery device according to 
claim 11, wherein said gasket Is so designed as to 
be released by turning the connecting member 
about an axis thereof* 

13. The drug solution delivery device according to 
clam 11, wherein said connecting hole is formed 
into a circular and wherein said hook Is formed into 
a flexible hook so that said gasket is released from 
the connecting member by Inwardly bending the 
hook. 

* * - ■ • * 

■ * 

14* The drug solution delivery device according to 
claim 13, wherein said gasket is provided with a 
pair of hooks symmetrically about an axis thereof. 
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15. The drug solution delivery device according to 
claim 1 0, wherein said connecting member is pro- . 
vided at a distal end thereof with one or two cross- 
bars, which cross the lumen of the connecting 
member and are adapted to be engaged with said 5 
hook, and wherein said gasket is capable of being 
released from the connecting member by turning 
the connecting member around an axis thereof. 

16. The drug solution delivery device according to 10 
claim 15, wherein said crossbars are provided in 
pair symmetrically about an axis thereof, and . 
wherein said hook is rotatabiy arranged between 
said pair of crossbars. 

is 

17. The drug solution delivery device according to 
claim 15, wherein said connecting member is pro- 
vided at a distal portion thereof with a small-sized 
cylindrical portion having an external diameter 
smaller than the internal diameter of the barrel, and 20 
wherein said hook is arranged in the lumen of said 
protruded cylindrical portion along with a helical 
spring surrounding a shank of said hook. 

18. The ding solution delivery device according to any 25 
of claims 1 to 17, wherein engagement between 
said plunger and said connecting member Is 
released by rotating the plunger about an axis; 
thereof. 

30 



- - • 

-■ 35 • 



40 



■ 4S .' 



SO 



55 



EP 1 084 723 A1 



Ffg.t 




8 



1 



EP 1 084 723 A1 



Fig. 2 
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Fig. 4 
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Fig. 6 
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